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DETAILED ACTION 



Claim Objections 

1 . Claim 1 objected to because of the following informalities: the limitation, "a driving 
control unit for instructing the driving state of the semiconductor element to the driving 
circuit ....". Examiner requests that the Applicant clarify this limitation; does the limitation mean, 
"a driving control unit for instructing the driving state of the semiconductor element from the 
driving circuit ... .". Appropriate correction is required. 

Claim Rejections ■ 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claim 1 1 rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

In claim 11, where the limitation states, "the PWM frequency during the output period of 
the overheat state detecting signal is set to an audible freguencv band to thereby provide 
human perception ." Perception meaning observation or cognition. From the disclosure and 
recognized invention where would the human or operator recognize a frequency or noise? 
Examiner requests changes or explanation of the claim in order to properly expedite 
prosecution. 
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Claim Rejections ■ 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

5. Claims 1, 2, 5, 7, 8, 10 and 11 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sajima (5530788) in view of Kudo (JP1 0-271 837). 

Regarding Claims 1 and 11. Sajima discloses electric motor drive control apparatus, 
. which includes a semiconductor switching element(s) (Figure 1 items TR1-TR4; refer also to 
Figure 5) interposed in a current flowing passage to a motor (Figure 1 item M); a PWM control 
unit (Figure 1 item 7; column 2 lines 1 1-42) for generating a PWM signal having a 
predetermined PWM frequency; a driving circuit (Figure 1 item 10 and 11) for making the 
semiconductor switching element(s) carry out a switching operation under plural driving states, 
and driving the semiconductor switching element in PWM (Pulse Width Modulation) mode 
according to the PWM signal under an instructed driving state; an overheat state detecting unit 
(Figure 1 item 6; column 2 lines 43-67 and column 3 lines 1-17) for outputting an overheat state 
detecting signal on a condition that a current/temperature of the semiconductor switching 
current across the motor exceeds a predetermined threshold value and the semiconductor 
switching current across the motor element falls into an overheat state or a state in which the 
probability that the semiconductor switching element will shift to the overheat state is higher 
than a predetermined probability; and a driving control unit (Figure 1 items 14) for instructing the 
driving state of the semiconductor switching element(s) from the driving circuit for controlling the 
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rise time and fall time of the semiconductor switching element(s) during an output period of the 
overheat state detecting signal (column 3lines 26-67 and column 4 lines 1-57). 

However, Sajima does not disclose specifically disclose reading the overheat or 
overcurrent from the semiconductor switch and controlling rise time (on) and fall time (off) of the 
semiconductor switching element during as output period of the overheat state detecting signal 
are shorter (lowering the signal) than the rise time (on) and fall time (off) of the semiconductor 
switching element during a non-output period of the overheat state detecting signal. 

Kudo discloses an overcurrent restriction in an inverter, which includes switching 
elements (Figure 3 items Q1-Q6); a PWM control unit/driving controller (Figure 3 item 4) for 
generating a PWM signal having a predetermined PWM frequency and for instructing the driving 
state of the semiconductor switching element(s) from the driving circuit for controlling the rise 
time and fall time of the semiconductor switching element(s) during an output period of the 
overheat state detecting signal; driving circuit/overtieat detection (Figure 3 item 3) for making 
the semiconductor switching element(s) carry out a switching operation under plural driving 
states and driving the semiconductor switching element(s) in PWM (Pulse Width Modulation) 
mode according to the PWM signal under an instructed driving state and for outputting an 
overheat state detecting signal on a condition that a current of the semiconductor switching 
current exceeds a predetermined threshold value and falls into an overheat state. Further, the 
system sends a PWM signal for making the switching element(s) to a rise time (on) and fall time 
(off) state within a time shorter than the predetermined period of the switching element is 
generated, after detection of overcurrent. Refer to the abstract and pages 3 through 4 of Kudo. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
use Sajima's electric motor drive control apparatus with Kudo's an overcurrent restriction in an 
inverter. The advantage of combining the two would provide a system that can suppress the 
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waveform distortion of output current to a minimum even if an inverter is in a PWM saturation 
range. 

Regarding Claim 2. Sajima discloses the driving control unit (Figure 1 items 14) that 
controls the PWM control unit so that the PWM frequency during the output period of the 
overheat state detecting signal is lower than the PWM frequency during the non-output period of 
the overheat state detecting signal. The signal from the PWM controller, by way of the driving 
controller, is interrupted or lowered so that the motor comes to a complete stoppage. Refer to 
column 4 lines 11-21. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
use Sajima's electric motor drive control apparatus with Kudo's an overcurrent restriction in an 
inverter. The advantage of combining the two would provide a system that can suppress the 
waveform distortion of output current to a minimum even if an inverter is in a PWM saturation 
range. 

Regarding Claim 5. Kudo discloses an overtieat state detecting unit includes a current 
detecting unit (Figure 3 items R1-R6) for detecting current flowing in the semiconductor 
switching element, and outputting the overheat state detecting signal during a period when the 
detected current exceeds a predetermined threshold value. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
use Sajima's electric motor drive control apparatus with Kudo's an overcurrent restriction in an 
inverter. The advantage of combining the two would provide a system that can suppress the 
waveform distortion of output current to a minimum even if an inverter is in a PWM saturation 
range. 
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Regarding Claim 7. Kudo discloses that the overheating state detecting unit (Figure 3 
item 3) outputs the overheating state detecting signal during a period when a duty ratio of PWM 
driving exceeds a predetermined threshold value. Refer to the abstract. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
use Sajima's electric motor drive control apparatus with Kudo's an overcurrent restriction in an 
inverter. The advantage of combining the two would provide a system that can suppress the 
waveform distortion of output current to a minimum even if an inverter is in a PWM saturation 
range. 

Regarding Claim 8. Kudo discloses the overheat state detecting unit (Figure 3 item 3) 
outputs an overtieat state detecting signal that has two threshold values (Kudo invention senses 
overheat state or overheat threshold at each of the transistors which is inputted to the detector 
to be processed) for an output judgment of the overheat state detecting signal and is brought 
with a hysteresis characteristic. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
use Sajima's electric motor drive control apparatus with Kudo's an overcurrent restriction in an 
inverter. The advantage of combining the two would provide a system that can suppress the 
waveform distortion of output current to a minimum even if an inverter is in a PWM saturation 
range. 

Regarding Claim 10. Regarding the motor as an air blowing fan motor for heat 
exchanger in a cooling system for a vehicle. Both Sajima and Kudo use electric type motors that 
can run the system used in the current invention. Refer to M.P.E.P. 2144.07: Art Recognized 
Suitability for an Intended Purpose. The selection of a known material based on its suitability for 
its intended use supported a prima facie obviousness determination in Sinclair & Carroll Co. v. 
Interchemical Corp., 325 U.S. 327, 65 USPQ 297 (1945) (Claims to a printing ink comprising a 
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solvent having the vapor pressure characteristics of butyl carbitol so that the ink would not dry at 
room temperature but would dry quickly upon heating were held invalid over a reference 
teaching a printing ink made with a different solvent that was nonvolatile at room temperature 
but highly volatile when heated in view of an article which taught the desired boiling point and 
vapor pressure characteristics of a solvent for printing inks and a catalog teaching the boiling 
point and vapor pressure characteristics of butyl carbitol. "Reading a list and selecting a known 
compound to meet known requirements is no more ingenious than selecting the last piece to put 
in the last opening in a jig-saw puzzle." 325 U.S. at 335, 65 USPQ at 301 See also In re 
Leshin, 227 F.2d 197, 125 USPQ 416 (CCPA 1960) (selection of a known plastic to make a 
container of a type made of plastics prior to the invention was held to be obvious); Ryco, Inc. v. 
Ag-Bag Corp., 857 F.2d 1418, 8 USPQ2d 1323 (Fed. Cir. 1988) (Claimed agricultural bagging 
machine, which differed from a prior art machine only in that the brake means were hydraulically 
operated rather than mechanically operated, was held to be obvious over the prior art machine 
in view of references which disclosed hydraulic brakes for performing the same function, albeit 
in a different environment.). In this case any motor can be used to operate a fan system in a 
motor vehicle or similar. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
use Sajima's electric motor drive control apparatus with Kudo's an overcurrent restriction in an 
inverter. The advantage of combining the two would provide a system that can suppress the . 
waveform distortion of output current to a minimum even if an inverter is in a PWM saturation 
range. 
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6. Claims 3, 12, 14 and 16 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sajima (5530788) in view of Kudo (JP1 0-271 837) as applied to claims 1, 2, 5, 7, 8, 10 and 1 1 
above, and further in view of Li (4547715). 

Regarding Claims 3 and 12. Sajima discloses electric motor drive control apparatus and 
Kudo discloses an overcurrent restriction in an inverter as described in the previous rejection. 
However, neither Sajima nor Kudo disclose resistance value of a resistor connected to the 
semiconductor switching element on the basis of an instruction from a driving source to thereby 
vary the rise time and fall time (pulses or current) of the semiconductor switching element. 

Li discloses a current control circuit, which includes a motor (Figure 1 item 18), 
transistors (Figure 1 items 14 and 16) and a variable resistor (Figure 1 item 12) connected to 
item 14 transistor by way of a power source (Figure 1 items 9 and 1 1 ; refer also to items 48 and 
49). The amount of current (pulses) passing through the transistors is adjustable by the 
adjustment of a variable resistor. Adjustment of the value of the resistor permits the appropriate 
sizing of transistor as to current pr pulse carrying capability. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
use Sajima's electric motor drive control apparatus with Kudo's an overcurrent restriction in an 
inverter and Li's current control circuit. The advantage of combining the inventions would 
provide a circuit for limiting the maximum current through the inductive load. The adjustable 
resistor would be set to accommodate the appropriate size of the semiconductor device 
protecting the motor by limiting the maximum current to which the motor would be subjected. 

Regarding Claim 14. Kudo discloses an overheat state detecting unit includes a current 
detecting unit (Figure 3 items R1-R6) for detecting current flowing in the semiconductor 
switching element, and outputting the overheat state detecting signal during a period when the 
detected current exceeds a predetermined threshold value. 
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It would have been obvious to one of ordinary skill in the art at the time of invention to 
use Sajima's electric motor drive control apparatus with Kudo's an overcurrent restriction in an 
inverter and Li's current control circuit. The advantage of combining the inventions would 
provide a circuit for limiting the maximum current through the inductive load. The adjustable 
resistor would be set to accommodate the appropriate size of the semiconductor device 
protecting the motor by limiting the maximum current to which the motor would be subjected. 

Regarding Claim 16. Kudo discloses that the overheating state detecting unit (Figure 3 
item 3) outputs the overheating state detecting signal during a period when a duty ratio of PWM 
driving exceeds a predetermined threshold value. Refer to the abstract. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
use Sajima's electric motor drive control apparatus with Kudo's an overcurrent restriction in an 
inverter and Li's current control circuit. The advantage of combining the inventions would 
provide a circuit for limiting the maximum current through the inductive load. The adjustable 
resistor would be set to accommodate the appropriate size of the semiconductor device 
protecting the motor by limiting the maximum current to which the motor would be subjected. 

7. Claim 4 rejected under 35 U.S.C. 103(a) as being unpatentable over Sajima (5530788) 
in view of Kudo (JP10-271 837) as applied to claims 1, 2, 5, 7, 8, 10 and 11 above, and further in 
view of Ito (5068777). 

Regarding Claim 4. Sajima discloses electric motor drive control apparatus and Kudo 
discloses an overcurrent restriction in an inverter as described in the previous rejection. 
However, neither Sajima nor Kudo disclose a temperature detecting unit for detecting a 
temperature of the semiconductor switching element, and outputting the overheat state 
detecting signal during a period when the detected temperature exceeds the threshold value. 
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Ito discloses a PWM type inverter having temperature compensation which includes a 
motor (Figure 1 item 300), a switching device (Figure 1 item 200) and a temperature detector 
(Figure 1 item 800) connected to the switching device for outputting the overheat state detecting 
signal during a period when the detected temperature approaches or exceeds the threshold 
value. Refer to column 5 lines 7-23. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
use Sajima's electric motor drive control apparatus with Kudo's an overcurrent restriction in an 
inverter and Ito's a PWM type inverter having temperature compensation. The advantage of 
combining the two would provide controlling the carrier frequency in accordance with the 
inverter output frequency or the temperature of the controllable elements, or output current, so 
that the generation of noise is suppressed and the loss of power is reduced. 

8. Claim 6 rejected under 35 U.S.C. 103(a) as being unpatentable over Sajima (5530788) 
in view of Kudo (JP10-271837) as applied to claims 1, 2, 5, 7, 8, 10 and 11 above, and further in 
view of Ohiwa et al (6703803). 

Regarding Claim 6. Sajima discloses electric motor drive control apparatus and Kudo 
discloses an overcurrent restriction in an inverter as described in the previous rejection. 
However, neither Sajima nor Kudo disclose a power supply voltage detecting unit for outputting 
the overheat state detecting signal during a period when a detected power supply voltage 
exceeds a predetermined threshold value. 

Ohiwa discloses a fan motor driving circuit which includes a power supply voltage 
detecting (Figure 1 item 90) unit for outputting the overheat state detecting signal during a 
period when a detected power supply voltage exceeds a predetermined threshold value. Refer 
to the abstract. 
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It would have been obvious to one of ordinary skill in the art at the time of invention to 
use Sajima's electric motor drive control apparatus with Kudo's an overcurrent restriction in an 
inverter and Ohiwa's a fan motor driving circuit. The advantage of combining the two would 
provide a system that can vary the elementary signal for determining the rotary speed of the fan 
motor according to the output voltage of the power source voltage detecting means 
automatically when the power source voltage is elevated over a predetermined value. 

9. Claim 9 rejected under 35 U.S.C. 103(a) as being unpatentable over Sajima (5530788) 
in view of Kudo (JP1 0-271 837) as applied to claims 1, 2, 5, 7, 8, 10 and 11 above, and further in 
view of Nishino et al (6141494). 

Regarding Claim 9. Sajima discloses electric motor drive control apparatus and Kudo 
discloses an overcurrent restriction in an inverter as described in the previous rejection. 
However, neither Sajima nor Kudo disclose a PWM control unit is equipped with a motor voltage 
detecting unit for detecting a voltage applied to the motor, and determines the duty ratio of the 
PWM signal on the basis pf an instructed motor voltage and a detected motor voltage. 

Nishino discloses a DC motor driving system which includes a PWM control unit (Figure 
1 item 12A) which is equipped with a motor voltage detecting unit (Figure 1 item 25) for 
detecting a voltage applied to the motor; and determines the duty ratio of the PWM signal on the 
basis of an instructed motor voltage (Figure 1 item 21 ) and a detected motor voltage. Refer to 
the abstract, column 9 lines 21-67 and column 10 lines 1-7. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
use Sajima's electric motor drive control apparatus with Kudo's an overcurrent restriction in an 
inverter and Nishino's a DC motor driving system. The advantage of combining the two would a 
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motor driven system for a motor vehicle which system is imparted with a capability for detecting 
rotation state of the DC motor with high accuracy and enhanced reliability. 

10. Claim 13 rejected under 35 U.S.C. 103(a) as being unpatentable over Sajima (5530788) 
in view of Kudo (JP10-271837) and Li (4547715) as applied to claims 3, 12, 14 and 16 above, 
and further in view of Ito (5068777). 

Regarding Claim 13. Sajima discloses electric motor drive control apparatus, Kudo 
discloses an overcurrent restriction and Li discloses a current control circuit in an inverter as 
described in the previous rejection(s). However, the prior art(s) of record does not disclose a 
temperature detecting unit for detecting a temperature of the semiconductor switching element, 
and outputting the overheat state detecting signal during a period when the detected 
temperature exceeds the threshold value. 

Ito discloses a PWM type inverter having temperature compensation which includes a 
motor (Figure 1 item 300), a switching device (Figure 1 item 200) and a temperature detector 
(Figure 1 item 800) connected to the switching device for outputting the overheat state detecting 
signal during a period when the detected temperature approaches or exceeds the threshold 
value. Refer to column 5 lines 7-23. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
use the prior art(s) of record with Ito's a PWM type inverter having temperature compensation. 
The advantage of combining the two would provide controlling the carrier frequency in 
accordance with the inverter output frequency or the temperature of the controllable elements, 
or output current, so that the generation of noise is suppressed and the loss of power is 
reduced. 
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1 1 . Claim 1 5 rejected under 35 U.S.C. 1 03(a) as being unpatentable over Sajima (5530788) 
in view of Kudo (JP10-271837) and Li (4547715) as applied to claims 3, 12, 14 and 16 above, 
and further in view of Ohiwa et al (6703803). 

Regarding Claim 15. Sajima discloses electric motor drive control apparatus, Kudo 
discloses an overcurrent restriction and Li discloses a current control circuit in an inverter as 
described in the previous rejection(s). However, the prior art(s) of record does not disclose a 
power supply voltage detecting unit for outputting the overheat state detecting signal during a 
period when a detected power supply voltage exceeds a predetermined threshold value. 

Ohiwa discloses a fan motor driving circuit which includes a power supply voltage 
detecting (Figure 1 item 90) unit for outputting the overheat state detecting signal during a 
period when a detected power supply voltage exceeds a predetermined threshold value. Refer 
to the abstract. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
use the prior art(s) of record with and Ohiwa's a fan motor driving circuit. The advantage of 
combining the two would provide a system that can vary the elementary signal for determining 
the rotary speed of the fan motor according to the output voltage of the power source voltage 
detecting means automatically when the power source voltage is elevated over a predetermined 
value. 

1 2. Claim 1 7 rejected under 35 U.S.C. 1 03(a) as being unpatentable over Sajima (5530788) 
in view of Kudo (JP10-271837) and Li (4547715) as applied to claims 3, 12, 14 and 16 above, 
and further in view of Nishino et al (6141494). 

Regarding Claim 17. Sajima discloses electric motor drive control apparatus, Kudo 
discloses an overcurrent restriction and Li discloses a current control circuit in an inverter as 
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described in the previous rejection(s). However, the prior art(s) of record does not disclose a 
PWM control unit is equipped with a motor voltage detecting unit for detecting a voltage applied 
to the motor, and determines the duty ratio of the PWM signal on the basis pf an instructed 
motor voltage and a detected motor voltage. 

Nishino discloses a DC motor driving system which includes a PWM control unit (Figure 
1 item 12A) which is equipped with a motor voltage detecting unit (Figure 1 item 25) for 
detecting a voltage applied to the motor, and determines the duty ratio of the PWM signal on the 
basis of an instructed motor voltage (Figure 1 item 21 ) and a detected motor voltage. Refer to 
the abstract, column 9 lines 21-67 and column 10 lines 1-7. 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
use the prior art(s) of record and Nishino's a DC motor driving system. The advantage of 
combining the two would a motor driven system for a motor vehicle which system is imparted 
with a capability for detecting rotation state of the DC motor with high accuracy and enhanced 
reliability. 

Conclusion 

. 13. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Pertinent art related to the current invention is disclosed in the PTO-892. 

14. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Tyrone W. Smith whose telephone number is 571-272-2075. The 
examiner can normally be reached on weekdays from 8:30am to 5:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Martin, can be reached on 571-272-2800 ext. 37. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Tyrone Smith Art Unit 2837 

Patent Examiner 




david tutmm 

SUPERVISOR PATENT EXMflKER 
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